Inhibition of BK channels contributes to the second phase of the response to TRH in clonal rat anterior pituitary cells.
Thyrotropin-releasing hormone (TRH) induces biphasic changes in the electrical activity, the cytosolic free Ca2+ concentration ([Ca2+]i), and prolactin secretion from both GH cells and native lactotrophs. It is well established that inhibition of erg channels contributes to the second phase of the TRH response. We have investigated if BK channels are also involved. The BK channels may be active at the resting membrane potential (open probability, Po=0.01) in clonal rat anterior pituitary cells (GH4), which makes it possible that inhibition of these channels may contribute to the reduced K+ conductance during the TRH response. The specific BK channel blocker iberiotoxin (IbTx, 100 nm) had no effect on the resting conductance at holding potentials negative to -40 mV, but significantly reduced the conductance at shallower membrane potentials. This corresponds to the voltage dependency of the sustained [Ca2+]i. Furthermore, IbTx increased the action potential frequency by 36% in spontaneously firing cells. During the second phase of the TRH response, the action potential frequency increased by 34%, concomitantly with 61% reduction of the Po of single BK channels. The protein kinase C (PKC)-activating phorbol ester TPA had no significant effect on BK channel Po within the normal range of the resting potential. The BK channels may contribute to the resting membrane conductance, and they are partially inhibited by TRH during the second phase. This modulation seems not to depend on PKC. We propose that inhibition of erg and BK channels acts in concert to enhance the cell excitability during the second phase of the response to TRH.